IN THE CLAIMS 

^^Please cancel Claims 1-19 without prejudice or disclaimer. 
Please add the following claims: 

J-20. (New) A human glycoprotein hormone family protein comprising at least one 

electrostatic charge altering mutation in a B hairpin loop structure of a human chorionic 
gonadotropin (CG) B subunit, wherein the at least one electrostatic charge altering mutation is in 
the LI fi hairpin loop at a position selected from the group consisting of positions 1-37 or 58-87 
as shown in SEQ ID NO:3, wherein the at least one electrostatic charge altering mutation 
comprises at least one basic residue introducing mutation selected from the group consisting of 
SIB, E3B, P4B, L5B, P7B, R8B, C9B, PI IB, I12B, N13B, A14B 3 T15B, L16B, A17B, V18B, 
E19B, G22B, C23B, V25B, C26B 5 I27B, T28B, V29B, N30B 5 T31B, T32B, I33B, C34B, A35B, 
G36B, Y37B, N58B, Y59B, D61B, V62B, F64B 3 S66B ? I67B ? L69B 5 P70B, P73B, V76B, N77B, 
V80B, S81B, Y82B, A83B, V84B, A85B 3 L86B, and S87B, wherein B is a basic amino acid 
residue, or wherein the at least one electrostatic charge altering mutation comprises at least one 
acidic residue introducing mutation selected from the group consisting of S1Z, K2Z, P4Z, L5Z, 
R6Z, P7Z, R8Z, C9Z, R10Z, P11Z, I12Z, N13Z, A14Z, T15Z, L16Z, A17Z, V18Z, K20Z, C23Z, 
P24Z, V25Z, C26Z, I27Z, T28Z, V29Z, N30Z, T31Z, T32Z, I33Z, C34Z, A35Z, G36Z, Y37Z, 
N58Z, Y59Z, R60Z, V62Z, R63Z, F64Z, S66Z 5 167Z, L69Z 3 P70Z, G71Z, C72Z, P73Z, R74Z, 
G75Z, V76Z, V79Z, V80Z, S81Z, Y82Z, A83Z, V84Z, A85Z, L86Z, and S87Z wherein Z is an 
acidic amino acid residue, or wherein the at least one electrostatic charge altering mutation 
comprises at least one neutral residue introducing mutation selected from the group consisting of 
K2U, E3U, R10U, E19U, E21U, R60U, D61U, R63U, E65U, and R68U wherein U is a neutral 
amino acid. 



21 . (New) The protein according to Claim 20, wherein the mutation is a basic 
introducing mutation. 



ZZ. 


ew j 


1 ne protein according 10 


\sLcillll 


91 
z 1 


, WllCiC'lll Lilt- llllllclLlUil 


1 Q 


SIR 


Z J. 


/XT /an A 

^iN e w j 


1 ne proiein according 10 


V^lolIIl 


Z 1 


, WI1CIC1I1 LilC llllildliOll 




FIR 


Z4. 


/XT^n A 

(JN ew ) 


1 ne protein according 10 


i^iaim 


9 1 
z 1 


, wnerein mc inu union 


1 c 
lo 


P4R 


ZD. 


/XT /ail A 

ew ) 


1 ne protein according 10 


rMciim 


91 
z 1 


s WllClClIl 111C IIlUlClllOIl 


1 c 


T SR 


Zo. 


(^jNewj 


1 ne protein according to 


v^iaim 


9 1 
z 1 


, wnerein ine muidLiuii 


lo 


P7R 


z /. 


(JN ew ) 


The protein according to 


v^iaim 


9 1 

Z 1 


, wnerein tne muiaiiun 


IS 


DOR 


Zo. 


/XT /aii A 

(jn ew ) 


1 ne protein according to 


/"Maim 

v_.iaim 


91 
z 1 


? wnerein ine rnuid.ii on 


1 c 

la 


V>7D. 


zy. 


/\Ta« A 

(jNewj 


1 ne protein according to 


i^-iaim 


9 1 
Z 1 


, wnerein ine muid-Liori 


IS 


PI 1 R 

r i ID. 




/XT,<aii A 

e w j 


The protein according to 


i^iaim 


9 1 
Z 1 


, wnerein ine muiauon 


IS 


T1 9R 

1 1 ZD. 




/XT /an A 

^in e w j 


1 ne protein according to 


^iaim 


9 1 
Z 1 


? wnerein ine muLauon 


IS 


XI1 ^R 

IN I J ID. 


JZ. 


/XT/anA 

^in e w ) 


i ne protein according to 


v^iaim 


91 
Z 1 


? wnerein ine mutation 


IS 


A 1 zlR 


J J. 


/XT^ii A 

^in e w ) 


ine protein according to 


f^l aim 

v^iaim 


9 1 
Z 1 


, wnerein tne muianon 


IS 


T1 

1 1 JD. 




/XT^\i/^ 

^in e w ) 


1 ne protein according to 


^iaim 


9 1 
Z 1 


, wnerein me mutation 


IS 


T 1 /^R 


J J. 


/XT*a\lA 

e w j 


1 ne protein according 10 


i^iaim 


91 
z 1 


, wnerein ine muiaiioii 


IS 


A 1 713 

/\ 1 / £5. 


DO. 


/XT^an A 

(In ew J 


The protein according to 


i^iaim 


1 1 
z 1 


, wnerein ine mutauon 


IS 


V 1 O-D . 


J 1 . 


/XT^aii A 

(i\ e w ) 


The protein according to 


L>iaim 


9 1 
Z 1 


, wnerein tne mutation 


IS 


G 1 7D. 


38. 


(New) 


The protein according to 


Claim 


21 


, wherein the mutation 


is 


G22B. 


39. 


(New) 


The protein according to 


Claim 


21 


, wherein the mutation 


is 


C23B. 


40. 


(New) 


The protein according to 


Claim 


21 


9 wherein the mutation 


is 


V25B. 


41. 


(New) 


The protein according to 


Claim 


21 


, wherein the mutation 


is 


C26B. 


42. 


(New) 


The protein according to 


Claim 


21 


, wherein the mutation 


is 


I27B. 



A 1 


(New) The protein according to Claim 2 1 


, wnerein ine mutation is izoo. 


AA 


^iNew^ i ne protein according to x^iaim zi 


j WllCrClIl LI1C IllUtdtllJll lo V Z7D. 


A^ 
HO. 


^rsewj i ne protein according to victim zi 


, WIlClClll 11 IC 111 II la 11 (JI1 lo INJUD. 




^iNewj i ne protein according to i^-iaim zi 


wnerein me inuid,iion ii> i j ijd. 


An 


(jNewj i ne protein according to u,iaim zi 


wnerein ine mutation la i jzjd. 


/I Q 
4o. 


^iNewj i ne protein according to L>iaim zi 


wnerein me mutation is u jo. 




^iNewj l ne protein according to i^iaim zi 


wnerem ine mutation is i^otD. 




^in ew ) i ne protein according to ^iaim z 1 . 


wnerein ine mutation is ajjd. 


J 1 . 


(New) The protein according to Claim 2 1 . 


wherein the mutation is G36B. 




(New) The protein according to Claim 21, 


wnerein tne mutation is u/ij. 


J J. 


(New) The protein according to Claim 2 1 , 


wnerein tne mutation is in jod. 


JH. 


^iNewj i ne protein according to L^iaim zi, 


wnerein tne mutation is i j7d. 


3D. 


^iNewj ine protein according to t^iaim zi, 


wnerein tne mutation is l/oid. 


JO. 


^iNew j l ne protein according to v^iaim z 1 5 


wherein the mutation is V62B. 


^1 

J 1 . 
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69. (New) The protein according to Claim 21 

70. (New) The protein according to Claim 21 

71 . (New) The protein according to Claim 21 

72. (New) The protein according to Claim 21 

73. (New) The protein according to Claim 20 
introducing mutation. 
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wherein the mutation is Y82B. 
wherein the mutation is A83B. 
wherein the mutation is V84B. 
wherein the mutation is A85B. 
wherein the mutation is L86B. 
wherein the mutation is S87B. 
wherein the mutation is an acidic residue 

wherein the mutation is S1Z. 
wherein the mutation is K2Z. 
wherein the mutation is P4Z. 
wherein the mutation is L5Z. 
wherein the mutation is R6Z. 
wherein the mutation is P7Z. 
wherein the mutation is R8Z. 
wherein the mutation is C9Z. 
wherein the mutation is R10Z. 
wherein the mutation is PI 1Z. 
wherein the mutation is II 2Z. 
wherein the mutation is N13Z. 
wherein the mutation is A14Z. 
wherein the mutation is T15Z. 
wherein the mutation is L16Z. 
wherein the mutation is A17Z. 
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90. (New) The protein according to Claim 73, wherein the mutation is V18Z. 

91. (New) The protein according to Claim 73, wherein the mutation is K20Z. 

92. (New) The protein according to Claim 73, wherein the mutation is C23Z. 

93. (New) The protein according to Claim 73, wherein the mutation is P24Z. 

94. (New) The protein according to Claim 73, wherein the mutation is V25Z. 

95. (New) The protein according to Claim 73, wherein the mutation is C26Z. 

96. (New) The protein according to Claim 73, wherein the mutation is I27Z. 

97. (New) The protein according to Claim 73, wherein the mutation is T28Z. 

98. (New) The protein according to Claim 73, wherein the mutation is V29Z. 

99. (New) The protein according to Claim 73, wherein the mutation is N30Z. 
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1 14. (New) The protein according to Claim 73, wherein the mutation is I67Z. 

115. (New) The protein according to Claim 73, wherein the mutation is L69Z. 

1 16. (New) The protein according to Claim 73, wherein the mutation is P70Z. 

117. (New) The protein according to Claim 73, wherein the mutation is G71Z. 

118. (New) The protein according to Claim 73, wherein the mutation is C72Z. 

1 19. (New) The protein according to Claim 73, wherein the mutation is P73Z. 

120. (New) The protein according to Claim 73, wherein the mutation is R74Z. 

121 . (New) The protein according to Claim 73, wherein the mutation is G75Z. 

122. (New) The protein according to Claim 73, wherein the mutation is V76Z. 

123. (New) The protein according to Claim 73, wherein the mutation is V79Z. 

124. (New) The protein according to Claim 73, wherein the mutation is V80Z. 

125. (New) The protein according to Claim 73, wherein the mutation is S81Z. 

126. (New) The protein according to Claim 73, wherein the mutation is Y82Z. 

127. (New) The protein according to Claim 73, wherein the mutation is A83Z. 

128. (New) The protein according to Claim 73, wherein the mutation is V84Z. 

129. (New) The protein according to Claim 73, wherein the mutation is A85Z. 

130. (New) The protein according to Claim 73, wherein the mutation is L86Z. 

131. (New) The protein according to Claim 73, wherein the mutation is S87Z. 

132. (New) The protein according to Claim 20, wherein the mutation is a neutral residue 
introducing mutation. 

133. (New) The protein according to Claim 132, wherein the mutation is K2U. 

134. (New) The protein according to Claim 132, wherein the mutation is E3U. 

135. (New) The protein according to Claim 132, wherein the mutation is R10U. 

136. (New) The protein according to Claim 132, wherein the mutation is E19U. 
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137. (New) The protein according to Claim 132, wherein the mutation is E21U. 

138. (New) The protein according to Claim 132, wherein the mutation is R60U. 

139. (New) The protein according to Claim 132, wherein the mutation is D61U. 

140. (New) The protein according to Claim 132, wherein the mutation is R63U. 

141. (New) The protein according to Claim 132, wherein the mutation is E65U. 

142. (New) The protein according to Claim 132, wherein the mutation is R68U. 

143. (New) A human glycoprotein hormone family protein comprising a 13 hairpin loop 
structure of a human chorionic gonadotropin (CG) ft subunit, as shown in SEQ ID NO: 3, having 
at least one mutation not in the ft hairpin loop structure, and the at least one mutation is selected 
from the group consisting of C38J, P39J, T40J, M41J, T42J, R43J, V44J, L45J, Q46J, G47J, 
V48J, L49J, P50J, A51J, L52J, P53J, Q54J, V55J, V56J, C57J, C88J, Q89J, C90J, A91J, L92J, 
C93J, R94J, R95J, S96J, T97J, T98J, D99J, C100J, G101J, G102J, P103J, K104J, D105J, 
H106J, P107J, L108J, T109J, CI 10J, Dl 1 1 J, Dl 12J, PI 13J, Rl 14J, Fl 1 5J, Ql 16J, Dl 17J, 

SI 18J, SI 19J, S120J, S121J, K122J, A123J, P124J, P125J, P126J, S127J, L128J, P129J, S130J, 
PI 31 J, S132J, R133J, L134J, P135J, G136J, P137J, S138J, D139J, andT140J, wherein the 
variable J is any amino acid whose introduction results in an increase in the electrostatic 
interaction between an LI and L3 P hairpin loop structure of the hCG ft-subunit and a receptor 
with affinity for a dimeric protein containing the mutant hCG ft-subunit monomer. 

144. (New) The protein according to Claim 143, wherein the mutation is C38J. 

145. (New) The protein according to Claim 143, wherein the mutation is P39J. 

146. (New) The protein according to Claim 143, wherein the mutation is T40J. 

147. (New) The protein according to Claim 143, wherein the mutation is M41J. 

148. (New) The protein according to Claim 143, wherein the mutation is T42J. 

149. (New) The protein according to Claim 143, wherein the mutation is R43J. 
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150. (New) The protein according to Claim 143 
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lo 


K122T 


1 OQ 


^IN cW J 


i ne proiein accoraing 


lO 


1^1 aim 


1 41 
1 Hj, 


wncrcin 


111C 


lllLltdLUJll 


1 o 
lo 


A191T 


zuu. 


^im ew ) 


i ne proiein accoraing 


lO 


^idiiii 


141 


WllClClll 


11 1C 






P124T 


oni 

ZU1 . 


^IN ew ) 


i ne protein accoraing 


lO 


v^iaim 


1 41 


WllClClll 


L11C 


1I1U.10.11U11 


1 c 
lo 


P1 9ST 


zuz. 




inc proiein accoruing 


tn 
lO 


V^ldllll 


141 




the 

L11C 




i <2 


P126T 




v^in ew j 


i ne proiein accoraing 


lO 


i^iaim 


1 41 


WllClClll 


11 1C 


1IH1LO.L1U11 


1 c 
lo 


9197T 




yi M cW j 


i ne proiein according 


lO 


PI aim 


1 41 


wiiciciii 


the 

L11C 


mi ltati rw\ 


lo 


T 19RT 

Xv 1 Z.O J . 




/XT««A 


i ne proiein accoraing 


lO 


i^iaim 


1 41 


wncrcin 


the 
lllC 


lllULallVJIl 


1 c 
Is 


P19QT 


ZVJO. 


\i n ew ^ 


ine proiein accoraing 


tn 

to 


V^-ldllll 


141 
1HO, 


WllClClll 


the 

11 1C 


miitfitif^Ti 


is 


shot 


907 


^in e w ) 


ine proiein accoraing 


tr* 
LO 


i^iami 


141 


WllClClll 


the 

11 1C 


mntcitir*n 
lllLlLdLlUll 


1 c 
lo 


PI 11 T 

X X J X J . 


9flQ 
ZUo. 


^in e w ^ 


i ne proiein accoraing 


LO 


v^iaim 


1 41 


WllClClll 


the 
11 1C 


iiiuiaiioii 


1 c 
lb 


m 19T 

O X JZJ . 


zuy. 


^in ew ) 


The protein according 


lO 


i^i aim 


1 41 


wnerein 


ine 


muiaiion 


IS 


T? 1 11 T 

IVl JjJ . 


9 1 n 

Z1U. 


yiy ew ^ 


i ne proiein accoraing 


lO 


i^iami 


1 41 

1HO, 


in t tr\ £> t*<=* 11*1 
WllClClll 


the 
II 1C 


mi it a ti f\v> 
IllLlLdLlVJIl 


1 c 
12> 


T 1 14T 

X_/ X JtJ . 


911 
Zi 1. 


e w j 


ine proiein accoraing 


lO 


v^iaim 


1 41 

1 HO, 


wncrcin 


the 

mc 


muiaiioii 


lb 


P1 1ST 


919 
Z 1Z. 


/TsJ*=»\aA 

v^iNew ^ 


ine proiein accoraing 


tr* 
LO 


v^iaim 


1 41 
1HO, 


WllClClll 


the 
Ulc 


mntciti /"*n 
IlltlldLlUIl 


1 c 
lb 


m 16T 


9 1 "3 


^IN e w ) 


i ne proiein accoraing 


10 


v^iaim 


1 41 
iHO, 


wnerein 


me 


muiaiion 


IS 


P1 17T 


214. 


(New) 


The protein according 


to 


Claim 


143, 


wherein 


the 


mutation 


is 


SI 38 J. 


215. 


(New) 


The protein according 


to 


Claim 


143, 


wherein 


the 


mutation 


is 


D139J. 


216. 


(New) 


The protein according 


to 


Claim 


143, 


wherein 


the 


mutation 


is 


T140J.- 
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